INTRODUCTION
Inflammatory bowel diseases (IBD) are complex disorders mainly comprised by Crohn's disease (CD) and ulcerative colitis (UC) (17) . They were gathered on this same group for their resemblance: the pathogenesis based on a chronic bowel inflammation with undefined etiology (4) . Since these affections do not present chances of cure, IBD can be controlled by medical and, sometimes, surgical management (10) . The appropriate treatment choice is based on location, severity of presentation, response to drug therapy, and the presence of complications such as abscesses and fistulas (10, 14) . At first, patients were treated with corticosteroids and/or immunomodulators, but not all of them develop an adequate response to this primary therapy (9, 10) . Since then, researchers were encouraged to develop new ways of controlling CD and UC. IBD management went through a major revolution when new classes of monoclonal antibodies, such as anti tumor necrosis factor (TNF) alpha agents, were described (1, 2, 6) . TNF alpha is produced specially by macrophages and plays a key chore in orchestrating the inflammatory cascade. This com-pound must go through a three-level regulation to be released from macrophages, regarding the importance and intensity of its action (19) . Fever induction, insulin resistance, bone resorption, anemia and immune activation are some of the activities related to this pro-inflammatory cytokine (15, 19) . However, TNF alpha is not the only cytokine involved in the IBD pathogenesis. Other cytokines, such as IL-1, IL-6, IL-13 and TL1α also have a well-defined participation in this process (17) . The organism's response to these proteins is crucial to the initiation, evolution and perpetuation of the inflammatory process that triggers IBD (18) . Indeed, new drugs focused on TNF alpha inhibition have been developed to treat autoimmune affections and were successfully applied to CD management (1, 8) . The efficacy of blocking the TNF in IBD was highly proved in both induction and maintenance of clinical response and remission (6, 7, 9, 12, 16) . Currently, infliximab (IFX) and adalimumab (ADA) are the most used TNF alpha inhibitors in our country (11, 12) . Certolizumab Pegol was recently approved for public reimbursement, and the experience with its use is still limited. Despite the effective control of AG-2017-44 dx.doi.org/10.1590/S0004-2803.201700000-43
Safety profile of anti-TNF therapy in Crohn's disease management: a Brazilian single-center direct retrospective comparison between infliximab and adalimumab Arq Gastroenterol • 2017. v. 54 nº 4 Out/Dez • 329 inflammation, anti-TNF alpha agents are not innocuous drugs (3, 13) . Numerous adverse events (AE) have been related to these medications, for instance: optic neuritis, exacerbation of multiple sclerosis and psoriasis, abscesses, opportunistic infections, upper respiratory tract infections, drug-induced lupus, arthralgia, allergic reaction, dermatitis and injection site reactions (4, 5) . Concerning the occurrence of AE per agent, the safety profile is very similar between these drugs, and a class effect can be suggested. Nevertheless, there is a lack of Latin American studies that explore the safety findings and compare differences between ADA and IFX in the management of CD (11) . The aim of this study was to quantify and describe AE derived from ADA and IFX use in CD patients, from a single-center cohort, and to compare the safety profile between these two agents. The secondary objectives were to analyze treatment discontinuation due to the occurrence of AE, as well as mortality during anti-TNF use.
METHODS

Study design
This was a longitudinal, retrospective observational study with CD patients treated with anti-TNF therapy from an IBD referral center from the South of Brazil, between January 2008 and April 2016.
Inclusion and exclusion criteria
Patients with an established diagnosis of CD by endoscopic, imaging and serological markers, those between 16 and 75 years of age and that used an anti-TNF agent (ADA or IFX) at any time of their disease management were considered for the study. Patients under 16 or over 75 years of age, those with undetermined IBD, with diagnosis of UC, treated with conventional therapy, without biologics, as well as those with lack of data and who were lost to follow-up were excluded from the analysis.
Variables analyzed
The following characteristics were included in the study protocol: age at diagnosis, age at anti-TNF initiation, Montreal classification (A: age at diagnosis; L: disease location and B: disease phenotype), disease duration (from diagnosis to anti-TNF initiation), smoking status, previous surgery due to CD, perianal CD, type of anti-TNF agent used, concomitant use of azathioprine (AZA) or 6-mercaptopurine (6-MP), time of follow-up on medication, treatment interruption and occurrence and detailed description of AE.
Patients were initially identified and selected from the IBD outpatient database from the Catholic University of Paraná, Curitiba, Brazil. Electronic chart review was performed and a protocol with the variables of interest was fulfilled. Concurrently with data collection, comparative Excel charts were created embracing patients' main characteristics, mostly focusing on the presence and type of AE. Patients were allocated into two groups according to the anti-TNF agent used (IFX or ADA). The safety findings were then identified, quantified and subsequently compared between the two groups.
Statistical analysis
The statistical analysis included Pearson chi-square test and Mann-Whitney U test to verify group homogeneity (between IFX and ADA groups), in terms of baseline demographic and disease characteristics. The Student t test was used to compare the frequency of each specific AE between the groups. P-values <0.05 were considered statistically significant. The analyses were performed with SPSS v23.0, IBM, Chicago, IL, USA.
Ethical considerations
The study protocol was approved by the Ethical Committee of Pontifícia Universidade Católica do Paraná in June/2016 (protocol number CAAE 56444316.3.0000.0020), under the Brazilian Ministry of Health website plataforma Brasil.
RESULTS
A total of 158 patients from the database were initially eligible. However, 19 patients were excluded due to final diagnosis of UC and nine patients due to lack of data in charts. Therefore, 130 CD patients fulfilled the criteria for the analysis [68 (52.3%) in the IFX and 62 (47.7%) in the ADA groups, respectively]. The flowchart of the study sample is described in detail in Figure 1 .
Initially elegible N=158
Excluded: UC: n=19 Lack of data: n=9 IFX n=68 Included CD patients n=130 ADA n=62 FIGURE 1. Flowchart of the study sample. In total, 130 patients comprised the population analyzed. IFX: infliximab; ADA: adalimumab.
The baseline characteristics of the patients are described in detail in Table 1 . As seen, the population of the study was mostly composed by young patients, with a median disease duration of approximately 5 years, presenting with ileocolic location and inflammatory phenotype. Approximately 50% of the patients had perianal CD, more than 80% were in combination therapy and one third had previous intestinal resections. There was no significant differences between the two groups in all variables analyzed, what made the groups fully comparable.
Regarding the primary objective of this study, AE were found in 63.2% of patients under IFX therapy and in 64.5% in those treated with ADA (P=0.879). These findings were observed during approximately 47 months of follow-up (average) in both groups.
The most common AE found in cohort were skin lesions, arthralgia, herpes virus and upper respiratory tract infections, as described in Table 2 . Other less frequent AE are described in Table 3 . Overall infectious adverse events occurred in 29.4% (20/68) in IFX and 43.5% (27/62) in ADA groups, respectively (P=0.094). As seen in these interesting findings, a significant statistical difference was observed in the prevalence of infusion reactions (P=0.016 -more prevalent in IFX patients), cephalea (P=0.004) and injection site reactions (P=0.004), more prevalent in ADA patients.
Other rare but serious AE were also identified, such as peripheral neuropathy, leukocytoclastic vasculitis and optic neuritis. Four cases of tuberculosis were observed, three in the ADA group and one in the IFX group, all with negative screening tests before treatment initiation. In terms of malignancies, one case of hepatocellular carcinoma in a patient under ADA therapy was observed.
Safety
Regarding the secondary objectives of the study, treatment discontinuation was observed in 32.4% in the IFX group (22/68) and in 32.3% (20/62) in the ADA patients (P=0.991). Only one patient died in this cohort, as a result of central permanent catheter infection and sepsis due to short bowel syndrome and total parenteral nutrition, during ADA treatment.
DISCUSSION
Anti-TNF agents constitute an effective therapy in the management of CD in general, but their systemic immunosuppression can be related to a myriad of adverse events. CD is usually being treated in young patients, and once a biological agent therapy is started, is not interrupted, unless severe AE do occur or secondary loss of response does not improve with therapeutic optimization. This means that patients usually are exposed to these agents for a significant period during their treatment.
There is a lack of studies regarding the safety profile of IFX and ADA in Latin American patients in the literature. Most of the data come from multicenter pivotal trials, as well as post marketing long-term studies that analyzed patients from different parts of the world (5) (6) (7) 9, 13, 14) . This study is one of the first to report a detailed safety profile of CD patients submitted to anti-TNF therapy in Brazil.
The population included in the analysis represents a typical sample of refractory CD patients from daily clinical practice: young individuals, with long disease duration presenting with luminal CD. Moreover, a significant proportion of our patients had perianal CD (±50%) and was submitted to previous abdominal operations for intestinal resections (35%-40%), and this can be explained by the profile of our unit (surgeons treating medically IBD patients, a reality in some countries of the world like Brazil, Mexico, Colombia and Japan, for example). Approximately two thirds of our patients developed at least one AE in both groups during a median follow-up of almost 4 years, 63.2% in IFX and 64.5% in ADA patients (P=0.879). These numbers are in accordance with phase three studies for both agents (54.8% to 65.81% in ADA trials (6) , up to 89% of IFX patients in the SONIC trial, for example) (7) . Comparative safety studies between agents are scarce in the literature, and we could not detect any difference in terms of prevalence of overall AE between the groups, what confirmed a previous study performed in the same unit, but with a smaller sample of patients (11) . Moreover, infectious AE in aggregation were also not different between the two groups [29.4% (20/68) in IFX and 43.5% (27/62) in ADA groups, respectively (P=0.094)]. These findings may suggest a class effect of anti-TNF agents in terms of safety in CD management. However, there is a clear need for a prospective study aiming to access this comparison.
Obviously, infusion reactions were more prevalent in the IFX group, (P=0.016) and occurred in 6 (8.8%) of the 68 patients. These findings are also comparable with data from other prospective studies (6% in the ACCENT I trial (9) and 6.1% in the SONIC trial (7) ). Similarly, injection site reactions and pain were obviously more prevalent in the ADA group (P=0.004) and occurred in 7 of the 62 patients (approximately 11%). This rate was lower than other ADA studies, that reported injection site reactions in 2.6%-5.5% of the patients (6) . Cephalea was also more prevalent in ADA patients, and was observed in 7/62 patients (11.2%), while none of the IFX patients reported this AE (P=0.004). Headache can be described during anti-TNF therapy, and usually is not a cause for discontinuation of therapy (11) . In IFX patients, it can be associated frequently with infusion reactions.
Additionally, in this cohort of patients, several different AE were identified, as seen in Tables 2 and 3 . This was probably due to the deeply detailed electronic chart review performed by a single researcher, what reduced the bias of data extraction and possibly increased the accuracy to detect AE.
The discontinuation of therapy lead by AE was also not different between the two groups in this cohort, 32.4% in the IFX and 32.3% in the ADA groups, respectively (P=0.991). These numbers were higher than we expected for ADA, as other studies demonstrated lower frequency of treatment interruption. In a study with more than 3000 patients from the ADA programme for CD, discontinuation was observed in 1.1%-6.3% of the patients (6) . On the other hand, the present numbers are comparable with data from other IFX studies, as the SONIC trial, where AE leading to discontinuation were observed in 17.8%-20.7% of the patients (7) . There were only four cases of tuberculosis described in this cohort, despite adequate screening with chest x-ray, detailed medical history and cutaneous reaction performed in all patients. These were probably cases of latent tuberculosis reactivation, and were all treated with proper antibiotics before resuming anti-TNF therapy, usually after 4-8 weeks after interruption.
Only one case of malignancy was detected in this group of patients, a 37 year-old man that was using ADA monotherapy and developed a hepatocellular carcinoma. The patient was submitted to partial liver resection, and as he was in deep remission for 2 years, a joint decision to interrupt CD therapy was made, and no direct relation between ADA and the tumor could be related. Malignancies are also rare findings in larger studies with anti-TNF therapy. The TREAT registry did not find any association between IFX and malignancies (13) . In the ADA programme, some cases of lymphoma and other non-melanoma skin cancers were described (6) , but they could be also related to the combined therapy with thiopurines. No cases of lymph proliferative disorders were observed in this cohort. Only one ADA patient died due to a severe central line sepsis, associated with malnutrition and combined immunosuppression.
This study has some limitations that must be clarified before interpretation of its results. First, the study was retrospective, and data collection can be always biased at some point, mainly due to the teaching hospital profile of our unit (several residents and students seeing the patients and making chart notes). Secondly, the study period was long (8 years) and the evolution of anti-TNF therapy was fast and remarkable over the years. This can reflect that in the beginning of the study period, detection of AE could be impaired, and improved in the last periods of the study duration, as the experience with these agents improved over the years. Additionally, AEs could be related to the immunomodulators and not to the anti-TNF agents. This difference is difficult to be clarified in a retrospective cohort study, but the proportion of patients in combination therapy was similar in both groups. Despite these limitations, the strength of this study is based on the fully homogeneous groups for comparison, what reflects the real life practice of our unit, using ADA and IFX in equal proportions and for similar patients.
In summary, this study demonstrated that approximately two thirds of CD patients under anti-TNF therapy develop an AE over time. Additionally, there was no significant difference in the prevalence and safety profile between those under IFX or ADA therapy. Infusion reactions were more prevalent in the IFX group, and injection site reactions and cephalea occurred more frequently in the ADA group. There was no difference in treatment discontinuation and mortality between the groups.
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